The sustained elevated gold price domestically, hovering persistently above the global market price, underscores the peculiar nature of the gold market in Vietnam and the resiliently strong demand for gold in the local market. In particular, the movements in the price of gold seem to lead a symmetrical trend in the headline inflation since the outbreak of the 2007 global financial crisis. The primary objective of this study is therefore to assess possible inflationary consequence of the gold price movements in Vietnam. Past studies demonstrate that if gold could be viewed as a financial asset, shifts in the gold price should be monitored as one of the determining factors of inflation. Yet, hardly any study has assessed potential inflationary implication of gold in Vietnam, especially during the recent years of volatile and double-digit inflation rates.
Introduction
Gold is more often analyzed as a commodity, but unlike other commodities it has the distinctive value of also being used as a store of wealth. A growing set of studies, such as Garner (1995) , Mahdavi and Zhou (1997) and Tkacz (2007) , have further argued that if gold is viewed as a financial asset, changes in the gold price or return should also be monitored as part of leading indicators or even one of the drivers of inflation. The role of gold price in anchoring inflation may have been less debated in recent years, but it was at the core of the policy deliberations during the Gold Standard period. The widespread dissatisfaction with high inflation in the late 1970s and early 1980s brought about a renewed interest in the gold standard (Bordo (2002) ). With the rising and increasingly more volatile global gold price, particularly since 2005, it is highly warranted that monetary policy makers pay close attention to the fluctuations of the gold price, in both local and global markets.
Among Asian emerging markets, the role of gold in the overall monetary sector and price stability picture is arguably most apparent in the case of Vietnam. While its industrial uses remain limited, confining mainly to jewellery fabrication and medical treatment, gold has been a traditional form of savings and a parallel currency for decades. As such, banks in The adverse effects of inflation are well known, and for Vietnam, price instability has been argued to be a primary factor in stifling economic development (Goujon (2006) and Nguyen, Cavoli and Wilson (2012) ).
1 Achieving price stability has therefore been one of the core objectives of the overall macroeconomic management policy in Vietnam. Tran (2009) The primary objective of this study is therefore to assess any potential inflationary consequence of the gold price in Vietnam. In particular, three pertinent policy questions will be addressed in this paper. Another important contribution of this study is the adoption of the Markov-Switching
Vector Autoregressive (MS-VAR) framework for empirical testing. As both inflation and gold price display significant volatilities during the observed period, the short-run dynamics between these two variables should arguably experience frequent changes as well.
Furthermore, as the aim of our study is to compare and contrast the inflationary consequence of gold price during stable vis-à-vis turbulent periods, wherein the hidden states (stable or turbulent) may follow an exogenous process, the parameter constancy assumption of traditional linear testing, such as the Ordinary Least Square approach, proves to be too restrictive. We therefore employ the MS-VAR approach to allow for the nonlinearity and time-varying short-run dynamics in the relationships between inflation variable and its possible determinants. To our knowledge, this approach has hardly been considered in the past studies of inflation in Vietnam.
The remainder of the paper is organized as follows. Next section presents a brief literature review on inflation in Vietnam and the inflationary implication of gold price. Section 3 discusses some stylized facts about inflation and the gold market in Vietnam. A theoretical framework of portfolio demand for money is applied in Section 4 to include gold price as one of the determining factors of inflation in Vietnam. Section 5 introduces the empirical testing approaches adopted in the paper. In this section, the application of the MS-VAR model and the empirical findings will be fully discussed. Finally, Section 6 ends the paper with policy implications and concluding remarks.
Inflation and Gold Price: A Brief Literature Review

Inflation in Vietnam
A proliferation of studies has focused on the inflation puzzle in Vietnam. Different working models have been adopted to examine the roles of the following possible rootcauses of inflation in the country, including: ) (i cost-push factors such as external price shocks and budget deficit increases; ) (ii demand-pull factors such as money supply, total output, interest rates, and inflation expectations; and ) (iii purchasing power parity (PPP)-related factors such as exchange rates.
Covering the period of strategic economic reforms from a planning economy into a market-oriented one, also known as Doi Moi, Nguyen Tri Hung (1999) provides a narrative account of inflation in Vietnam between 1980 and 1995. As Vietnam remained a relatively closed economy during this entire timespan and the financial markets were severely underdeveloped, the author finds that raising deposit rates and imposing credit controls were effective in bringing down inflation from three-digit figures in the 1980s to much lower levels in the following decade. However, these instruments would prove to be less effective when the economy became more open, requiring a parallel process of removing supply rigidities and structural bottlenecks in the domestic market.
2005 against the official stance that inflation in Vietnam is not a monetary phenomenon but instead a result of supply shocks. This study applies a Vector Autoregressive (VAR) model to explore the role of external factors (such as U.S. money supply, commodity prices) and domestic factors (such as monetary aggregates, credit, interest rates, and foreign exchange rate). Contrary to the official viewpoint, the study finds that credit to the economy was the most important variable in explaining CPI movements, especially at the 24-month horizon.
Commodity prices and exchange rate, and U.S. money supply are also found important in explaining the headline inflation in Vietnam during the observed period. Goujon (2006) investigates the determinants of inflation in the dollarized economy of Vietnam in the 1990s using a two-step cointegration procedure. The study highlights the impact of exchange rate variations on the broad money supply and the dollar-denominated price of some non-tradable goods in the context of dollarization, and on inflation accordingly.
Looking at a more recent decade, Nguyen and Nguyen (2010) The authors find that inflation inertia played a significant role in explaining current inflation in Vietnam, followed by pass-through impacts of exchange rate and global inflation. In addition, money supply and interest rate had impacted, although with delay, short-run inflation.
Meanwhile, the inflationary consequence of cumulative budget deficits was found insignificant. Bhattacharya and Duma (2012) examine the mechanism of monetary policy transmissions in Vietnam between 1998 and 2010 by modelling inflation as a function of the money supply, real GDP, nominal effective exchange rate, foreign inflation, and real interest rate. The study finds that real interest rate has a significant negative impact on core inflation. elasticity recorded at time horizons of eight quarters or less. Nguyen, Cavoli, and Wilson (2012) or sticky inflation expectations, could be explained partly by the tendency to accept relatively high inflation rates to accommodate economic growth and the lingering memory of hyperinflation which lasted well into the 1990s, the authors posit that the pursuance of a largely fixed exchange regime would impose a monetary discipline on Vietnamese authorities on the one hand and help anchor inflation expectations on the other hand.
Gold Price as a Leading Indicator for Inflation
Whereas an ample number of studies have attempted to explain inflation in the dollarized context of Vietnam, surprisingly none have been carried out so far to understand the inflationary implication of gold prices in Vietnam given the high degree of 'goldization' in this economy. As Tran (2009) suggests, SBV appeared to follow closely movements in the domestic gold price and its gap with the global gold price during the post-1992 period. The likely link between inflation and gold price movements in Vietnam therefore warrants a more in-depth study. Garner (1995) notes that an increase in the price of gold might precede an increase in the general inflation rate as the gold price would contain information about inflation expectations. Empirically, the price of gold lost its attraction as a leading indicator of inflation during the 1980s. Recent increases in the gold price and volatile inflation phenomenon have however led researchers to re-visit the indicator property of gold in predicting future inflation.
The findings, nevertheless, have been far from reaching a consensus. Applying cointegration framework, Mahdavi and Zhou (1997) The results are found the most significant for OECD countries that have adopted inflation targeting. Moreover, a comparison of gold price with other inflation estimators for the particular case of Canada demonstrates that gold remained statistically significant in explaining inflation when it was paired with other variables, such as money, output gap, U.S. inflation, or oil price.
Inflation and Gold Price in Vietnam: Some Stylized Facts
Gold has occupied a special place in the economy of Vietnam. The economic turmoil in the 1980s has led to hyperinflation and widespread distrust of the local currency.
Vietnamese subsequently turned to gold, U.S. dollar and other hard currencies to store wealth and conduct major transactions. The series of economic reforms, or Doi Moi, enforced in the second half of the 1980s, helped restore the confidence in the Vietnamese dong to some extent but U.S. dollar usage and gold hoarding remain prevalent until today.
To tap on gold savings, banks were allowed to mobilize gold and gold-guaranteed deposits from the populace upon provisions similar to those imposed on dong mobilization. Banks could also convert up to 30 per cent of their total gold and gold-guaranteed deposits into local currency funds and grant cash loans accordingly. To substantiate trend analyses, a simple but commonly applied Granger-Causality testing further insinuates that the movement of gold price granger-caused inflation in
Vietnam during the observation period (Table 1) . 4 Concurrently, the test results also demonstrate that inflation does not granger-cause movement in the gold price. Furthermore, the causality relationship from gold price to inflation is significantly apparent during the post 2007 GFC period. Prior to presenting a more comprehensive empirical testing, next section will introduce a standard theoretical framework capturing the inflationary consequence of gold price movement. Table 2 .
A Monetarist Framework for Estimating Inflation in Vietnam
Monetarists advocate that the rate of inflation   
All variables are in the logariarthmic forms. ) ( denotes the first difference operation and ) (t captures time.
To estimate the real money demand, our approach is to use the portfolio balance model. Specifically, assuming that the asset choices of investors involve money and gold, the demand for real money balances can be written as follows:
where: ) ( y is the log of real income or real economic activity, ) ( m r is the own rate of return on money (to be proxy by deposit rate on local currency deposit rate in the banking system) and ) ( g r is the return from investment in gold.
Substituting Equation (2) into Equation (1) will yield the following general expression for domestic inflation: 
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The following first-order conditions should hold:
The rise in output/income or real economic activity should increase demand for money (Equation 2). Given money supply remains unchanged, the rise in the level of money demand relative to money supply will lead to a decline in the inflation rate (Equation 1).
Hence, a rise in output will eventually cause inflation rate to decline.
A higher nominal interest rate on money should, ceteris paribus, lead to a higher demand for money (Equation 2). With the supply of money unchanged, the hike in money demand should cause a lower domestic inflation (Equation 1). Hence, a rise in the nominal interest rate could eventually lead to lower inflation.
The rise in the expected return of non-monetary asset such as gold should result in falling demand for money. In turn, given an unchanged supply of money, the fall in money demand should increase domestic inflation (Equation 1). This inflationary consequence of gold return hypothesis is going to be the primary subject of our empirical investigation.
Lastly, as clearly indicated by Equation 1, an increase in money supply, given everything else remains unchanged, should lead to a higher domestic inflation.
Data and Empirical Testing
Data
The price index   p is the consumer price index (CPI). The monthly industrial production index is collected to proxy for the real economic activity   
Empirical Testing
Unit-Root Property Testing
As briefly indicated in the introduction, the MS-VAR approach will be employed to estimate Equation 3b. Prior to conducting the MS-VAR testing, the unit-root properties of each variable will be first examined. Given the potential presence of structural breaks in time-series variables, the low-power of ADF test may not be sensitive enough to differentiate a stationary series from a non-stationary one. To evaluate the unit-root property more structurally, we apply another unit-root test introduced by Banerjee, Lumsdaine and Stock (BLS (1992) (Table 2 ). These test results confirm the findings of the ADF tests that the null hypothesis of nonstationarity at the 5-per cent critical value cannot be rejected at the level for all the key variables.
6 In short, the first differences of the series for all relevant variables, as presented in Equation 3b, are stationary.
Markov-Switching Vector Autoregressive (MS-VAR) Frameworks
To answer the set of questions listed in the Introduction section of this paper, we will employ the MS-VAR testing. There are at least several primary advantages of this testing over the other standard approaches such as the OLS estimation. To start, the MS-VAR approach allows for the non-linearity and time-varying short-run dynamics. If we observe the inflation rates of Vietnam (Figure 2) , the series demonstrates episodes of sharp expansions and contractions. Therefore, it would not be reasonable to expect a linear model to capture these frequent changing behaviours. Second, the Markovian property recognizes and regulates the possibilities that the structural switch may prevail for a random period of time.
Hence, the MS-VAR approach allows us to test a more complex dynamic pattern, which includes periods of economic and financial crisis, without the need to break the sample periods into predetermined crisis and non-crisis periods, or to introduce a crisis dummy variable. In short, the MS-VAR is highly appropriate for the set of empirical objectives of this study. The dynamics of inflation in Vietnam may change from the period of stability to that of volatility in a random manner. Accordingly, it is only natural that the roles of explanatory variables listed in Equation 3b may have changed structurally during those two different states of economic conditions.
The MS-VAR framework adopted in this study is essentially extending Hamilton's (1989) Markov-Switching regime framework to the Vector Autoregressive (VAR) systems (see Krolzig, 1997; Sims, 1999; Valente, 2003 
Regime 2 of rising and volatile inflationary period. 8 We also experimented with four lags. The results however were best reported at two lags. 9 Please refer to Hamilton (1996) for a more in-depth discussion on these property tests. 10 The sum of ) ( 11 p and ) ( 12 p equals to 1. This satisfies one condition for the Markov-chain process to be ergodic (i.e. the states are recurrent, aperiodic and irreducible). Based on the significance of their coefficient estimates, the classic determinant factors of inflation, i.e. interest rate, money supply and income, are all found to be significant sources of inflationary pressures in Regime 1. Moreover, the signs of the coefficients are theoretically consistent. However the sums of coefficient estimates suggest that the impacts of money supply and income are relatively weak. The total coefficient estimates for the first and second lags for monthly changes in the money supply and income factors are reported to be close to zero (Table 3 ). The coefficient estimate for the interest rate factor, on the other hand, is significant, suggesting a rise in the nominal deposit interest rate by 1 per cent should lead to a fall in the inflation rate by (0.026) per cent.
11 Confirming the findings of early studies, inflation inertia has indeed been a major source of inflationary pressure in State 1, with elasticity of around (0.60). Among the explanatory variables, movements in the gold price do not seem to have any impact on the inflation during this stable regime, as indicated by the insignificancy of its coefficient estimate.
Due to the overall softening economic growth, the income factor does not seem to influence price movements in Regime 2 (Table 4 ). In contrast, the coefficient estimate for the gold price movement at (t-2) is positive and significant during this volatile period. This finding suggests that the increasingly volatile gold price movements, especially since 2006, have become inflationary at a two-month lag. The rest of the primary drivers (inflation inertia, deposit rate and money supply) are found to be significant during Regime 2. Moreover, each of these root-causes of inflation contributed more significantly during the volatile regime, as 11 The coefficient estimate of deposit interest rate at 12 The significant inflationary implication of money supply expansion has also been highlighted by previous studies such as Goujon (2006) Tables 6 and 7 are consistent with those reported in Tables 3 and 4 , respectively.
These additional test results reaffirm the significant contributions of the different drivers of the domestic inflation in Vietnam in both Regime 1 and 2. More importantly, the domestic component of gold price has been found to play a significant role in pushing up price level during the period of price instability (Regime 2). However, it has no contribution to the price movements during the months of falling or stable inflation (Regime 1). This finding reaffirms the inflationary consequence of gold price movements, particularly during the post-2007 GFC period.
Gold Price and Inflation: Policy Implications and Concluding Remarks
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